Onchocerca armillata a parasite found in the wall of the aorta of cattle [1, 2] buffalo [3] , sheep [3] [4] [5] , goat [6] and camels [7] . Onchocerca armillata is mostly observed in the south of the Asian regions and African continent closer to the equator [8] [9] [10] . In recent years, onchocercosis was also reported in the Tanzania [11] , Cameroon [12] , Venezuela [13] and in the Greece [14] . Onchocerca spp. have been reported at skin, tendons, aponeurosis, testicular and breast tissues as well [8] . The life cycle and vectors of the Onchocerca armillata are unknown. However, black flies and mosquitoes are thought to be vectors [12] [13] [14] . Onchocercosis often do not show any significant clinical symptoms. Sometimes the bulls show neural symptoms and sometimes microfilaria localized at ocular regions causes recurrent ophthalmitis [8, 14] . Onchocerca armillata mostly settles in the arcus aorta region. However, can also be found in brachiocephalic truncus, cervical and brachial arteries and the abdominal aorta up to the iliac bifurcation regions [1, 8] . Affected aortic intima layers have undulant appearance. Numerous tunnels and nodules are found in the media. These nodules show protrusions towards the intima and media layers. Survived and matured microfilaria can pass the circulation [2] . Parasitic tunnels are filled with a thin connective tissue without inflammatory cells. Granulomatous nodules present around the dead, degenerate or calcified parasite larvae, contain dominantly eosinophil leukocytes
INTRODUCTION
 İletişim (Correspondence)  +90 414 3183909  zaferozyildiz@hotmail.com vessel wall can be resorbed over time. Aneurysms can be observed in very old animals due to calcified nodules [1, 15, 17] . In recent years, antiparasitic disenfestation decreased the frequency of the onchocercosis [13] .
The aim of this study is to examine the prevalence and pathology of parasitic aortitis that caused by Onchocerca armillata in the Southeastern region of Turkey.
MATERIAL and METHODS
This study was conducted in Sanliurfa, Diyarbakır, Hatay and Gaziantep provinces of Turkey between the years 2011-2012. A hundred sample from each province, from a total of 400 cattle aorta, was collected from slaughterhouses. The aortic samples were taken 2 cm above and below including arcus aorta and were fixed in 10% neutral buffered formalin. Fixed aorta lumens were opened and investigated. At suspected places of intima, adventitia or random regions of arcus aorta was trimmed parallel to the long axisbn of the vessel and passed through all the layers. Then, tissue samples embedded in paraffin by routine methods. Sections were cut 5-6 μm in thickness and were stained with hemato-xylin and eosin (HE), Masson's trichrom and Von kossa.
RESULTS

Macroscopical Findings
Macroscopically 32 of 400 (8%) cattle were diagnosed as aortic onchocercosis. The affected vessel walls, in general, thickened, crusty in consistency and lost flexibility. In a few cases the vessel walls were in appearance of rubber tube and their lumens were severely narrowed.
The intima, media and adventitial layers of the aorta were evaluated in more detail. Accordingly; Tunica intima: Affected areas revealed tough and an irregular surface. Some of nodules were yellowish gray in color (Fig 1. A) . The nodules of varying sizes (0.5-4.0 cm), especially in areas close to the bifurcation, projecting to the vessel lumen, hard in consistency, bright and white surface, cross-sectional areas of calcification felt creaking (Fig.  1-B) . Cut surfaces were dry and in caseous structure, which was cleaved easily and surrounded by a tough connective tissue to the size varies from lentils to nuts (Fig. 1-A,F) . In some areas, upturned edges formed crater-like foci which causes shrinkage of the surface with the star-like connective tissue induration (Fig. 1-A) . In cross-sections, caseous foci, easily cleaved and yellowish gray in color were also observed ( Fig. 1-F ).
Tunica media: The cross section of the affected areas had tough and an irregular surface. Thickening of the medial layer was noticed in areas where parasitic granulomas were observed. In some areas, dark red-brown old hemorrhage areas hard in consistency were observed along with the long axis. Their cross-sections showed caseous and/or calcified parasite nodules and tunnels ( Fig. 1 
-E,F).
Tunica adventitia: Parasitic nodule formations were observed rarely at the adventitial layer. These nodules budlike, located sometimes single, sometimes combined with each other in groups of two to three. In this layer the diameter of the granulomas were quite large (the largest of the 4 cm) compared to the intimal layer. Granulomas that overflowing out of the vessel were hard in consistency, and often surrounded by a broad connective tissue ( Fig. 1-C) . In cross-sections the presence of large caseation and small amount of calcified areas were noticed ( Fig. 1-D) .
Histopathological Findings
Fourty three of 400 (10.75%) cattle were diagnosed as aortic onchocercosis both macroscopically and microscopically. Histopathologically, 11 of 43 (2.75%) parasitic aortitis were diagnosed with no macroscopic findings. In general, varying degrees of tissue reactions were investigated in the aorta. The majority of parasitic tunnels were located in the intima and media (Fig. 2-B ). These tunnels contained dense haemorrhagia without inflammatory cell infiltration ( Fig. 2-A) . However, calcium deposits were noticed in some regions of these tunnels (Fig. 2-A ,B,C). There are round or ellipsoidal cavities containing one or more intact parasitic sections, some with microfilariae. Worms and its structure surrounding thin cuticula appeared to reside within a round or ellipsoidal cavity, with a space between the worm section and the host-derived lining. Some parts of the parasitic cysts were limited by a thin connective tissue without any inflammatory cell infiltration (Fig. 2-B,C,D) . A thin halo was found between larvae and the connective tissue capsule (Fig. 2-B,D) . Muscle fibers around the parasitic cysts and tunnels were hyalinised. Masson's trichrome stain revealed presence of connective tissue at the cyst capsule. Some areas appeared basophilic with the H&E further stained by von Kossa revealed calcium deposits around and in the parasitic cysts and tunnels.
Details of inflammatory cell infiltration, calcification, sclerosis and parasitic granulomas are given in Table 1 .
Inflammatory reactions were examined in 3 stages; acute, subacute, and chronic granulomatous aortitis.
Acute aortitis: Mostly started at adventitial vessels, sporadic eosinophils, neutrophils and macrophage infiltrations were spread in a linear style from intimal vessels to muscle bundles. In some areas, dilated blood vessels, rounded endothelial cells, inflammatory oedema and hyalinization of muscle bundles were detected around the parasitic cysts.
Subacute aortitis: A great number of eosinophils, a few number of macrophages, lymphocytes and plasma cell infiltrations were observed in the surroundings of medial and adventitial layers and that were moving towards to the OZSOY, OZKUL dead and caseous parasitic cysts. This cellular infiltration was generally localised around the old or calcified tunnels (Fig. 2-F) . Some areas showed new formation of blood vessels with presence of few fibroblasts.
Chronic granulomatous aortitis:
The chronic granulomatous aortitis was the most common type of inflammation. Hyperchromatic and multinucleated giant cells were observed around the dead, degenerated or calcified parasitic cyst walls. A large number of eosinophilic infiltration was present between giant cells. This infiltration was supported by dense macrophages, lymphocytes, and plasma cells (Fig. 2-F) . The outermost composed from granulation tissue that including fibroblasts, fibrocytes and newly formed blood vessels. Muscle bundles were hyalinised (Fig 2-E) . In some areas, inflammatory cell infiltration was decreased while sclerosis was increased. In eight cases, arteriosclerotic foci with presence of clefts at their centers composed of lymphocytes, macrophages, fibroblasts, and fibrocytes were found. Some cases did not show any inflammatory cell infiltration around the parasitic cysts (8 cases), some of them were calcified (28 cases) and some others revealed inflammatory cell infiltration (26 cases). On the other hand eosinophils and mononuclear cell infiltration were observed without any sign of parasitic cysts in eight cases. The inflammatory reaction against to cysts and calcified cysts formations was observed at the highest rate in the Diyarbakir province (Fig. 3) . 
DISCUSSION
Aortic onchocercosis seen in different parts of the world [3, 10, 15, 18] . Previous studies reported high incidence of onchocercosis in the aorta (50-100%) [1, 4, 15] . Use of antihelmentic drugs and pesticides decreased the presence of Onchocerca spp. in the both vectors and hosts [13] . In this study, 43 (10.75%) of 400 animals from four different Recent studies showed Onchocercosis have still seen in different parts of the world [11, 13, 14, 17] . Alibasoglu et al. [1] reported that onchocercosis was seen in the southeastern provinces of Turkey in cattle, was not seen in western Anatolia provinces, and it was concluded that the disease was seen in tropical climates. However, according to recent study conducted by Beytut et al. [6] the parasite was also seen at Kars province where the climate is severely cold than that of southern regions, also some other cases reported from Greece [14] . This means that Onchocercosis can also be seen in cold places. It is known that Onchocerca spp. is carried by black flies and mosquitoes [8, 14] . As these flies can be found all over the world it is hard to establish a direct relationship with climate and the incidence of the disease.
Onchocerca armillata is a parasite originated from Onchocerca spp. It is known that flarial forms are found in bloodstream and adult forms are reside in around arcus orta. There is any report about parasitic aortitis caused by other Onchocerca species which is located around arcus aorta [1, 8, 10] . In this study, we decsribed parasitic aortitis due to Onchocerca armillata around arcus aorta In our country the prevalence and pathology of aortic onchocercosis have been only studied by Alibaşoğlu et al. [1] and Beytut et al. [6] . Alibaşoğlu et al. [1] examined the aortas of animals around Cukurova and Western Anatolia regions and they seen intensive infestation in the Cukurova region. Materials of the present study were selected from the cities that are close together and on the same line in the Southeast provinces. Between these cities aortic onchocercosis was mostly seen in Diyarbakir province. This was followed by Sanliurfa, Gaziantep and Hatay provinces. According to Fig.  3 ; only cysts, the inflammatory reaction against to cysts and calcified cyst formations were occurred at the highest rate in the Diyarbakir province. Only the cyst formation and inflammation were observed in all the provinces with almost equal intensity. The data obtained from the present study indicates that antihelmentic and pesticide drugs are not effectively used in the Diyarbakir and Sanliurfa provinces.
Ogundipe et al. [10] reported that in the parasitic cysts, live, dead and calcified tissues were located close to each other. In the present study the finding of degenerated or calcified cysts located close to each other were compatible with Ogundipe et al. [10] and other studies [1, 10, 16] . Similarly, degenerated or calcified cysts were surrounded by the parasitic granulomas that contains giant cells, eosinophils, macrophages, lymphocytes and fibroblasts were also compatible with previous findings [10] .
The absence of any inflammatory reaction around tunnels, and some parasitic cysts was remarkable. However, in some cases, these parasite tunnels were found to be calcified. It was previously reported by many researchers that no inflammatory reaction occur against to live and vibrant forms of parasite [1, 15, 16] . Some of the information in the literature show that a substance released from live cuticula of parasite body prevents reaction against to the parasite [15, 17] .
With this study, the prevalence and pathology of Onchocerca armillata in cattle was examined in detail in the Southeastern region of Turkey.
